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MINISTRY OF WORKS. HOUSING AND SUPPLY 
(Central Boilers Board) 

NOTIFICATION 

New Delhi, the 2nd March 1902 

O.S.R. 283.—The following draft of certain regulations further to amend 
the Indian Boiler Regulations, 1950, which the Central Boilers Board proposes to 
make in exercise of tne powers conferred by section 28 of the Indian Boilers Act 
1923 (5 of 1923), is published as required by sub-section (1) of section 31 of 
the stdd Act, for the information of all persons likely to be affected thereby; 
and notice is hereby given that the said draft will be taken into consideration 
on or after the 31st March, 1962. 

Any objection or suggestion which may be received from any person with 
respect to the said draft before the date so specified will be considered by tho 
Central Boilers Board. Such obiections or .suggestions should be addressed to 
Secretary, Central Boilers Board, Ministry of Works, Housing and Supply, 
North Block, New Delhi. 


DRAFT REGULATIONS 

1. These Regulations may be called the Indian Boiler (Amendment) Regula¬ 
tions, 1961. 

2. In the Indian Boiler Regulations, 1950— 

(1) In regulation 4(e), between the words “make” and “and” appearing in 
the last line the following words shall be inserted, namely: — 

“tolerance within which they have been manufactured”. 

(2) For regulation 5(lv), the following shall be substituted, namely;— 

“When the quality of material and the make of steel pipe have not been 
supported by certificates from the manufacturers, the pipes shall be 
treated as roll lap welded steel pipes and the maximum permissible 
working stress will be reduced bv 25 per cent, and they shall be 
presented for a hydraulic test before erection in situ”. 

(3) For regulation 298, the following shall be substituted, namely: — 

"Discharge Passage.- —The safety valve discharge pipes shall comply with 
the requirements of clauses (a) and (b) of this regulation. The 
discharge pipe shall be as short and straight as possible and be fitted 
with open drain to prevent accumulation of water in the pipe. Suit¬ 
able arrangement shall be provided in the di.scharge pipe system bo 
that the discharge can readily be heard by the Boiler Attendant. 

( III ) 
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(a) Steam safety valves. I 

(I) Ordinary and high lift valves. Where a waste steam pipe is fitted, 
the pipe and the passage leading to it shall have a cross-sectional 
area not less than the minimum combined area of the safety 
valves required by regulation 293. 

(il) Full lift valves. For full lift valves the area of waste steam-pipe 
and passages leading to it shall have a cross-sectional area not less 
than twice A, or such area abvve this minimum as may be requir¬ 
ed for valves having a higher approved constant, where A, E and 
P are as defined in, regulation 293. 

(b) Economiser safety valves. The area of the discharge pipe from an 

economiser safety valve shall be at least twice the area of the 
valve seating. 

Where the discharge from several economiser safety valves la con¬ 
nected to the main discharge pipe, the diameter of the main dis¬ 
charge pipe shall be designed to prevent accumulation of pressure 
due to the formation of steam xmder the particular conditions of 
temperature and pressure which may be applicable.” 

(4) For regulation 317, the following shall be substituted, namely: — 

“817. General .—The blow down cock or valve shall be of substantial con¬ 
struction. The waste pipe attached to the cock or valve shall not be 
bound fast In earth or brick work and shall discharge at a point 
where there is no danger of injury to any person. These pipes shall 
not be connected to a pipe common to another boiler. Tne contin¬ 
uous blow downs may, however, be connected to a common header 
dischargmg freely to an adequately vented tank or sump. The 
headers shall be of sufficiently large cross section and the blow-off 
tank shall be provided with a vent pipe free from valves and of 
sufficient size to prevent accumulation of pressure. If, however, the 
tank is intended for collecting flash steam, a safety valve of adequate 
capacity ihaU be provided. The tank snail be so located thai all 
parts will be accessible for inspection, 

(B) For regulation 343, the following shall be substituted, namely: — 

“343. Pipes .—Steam pipes may be carbon steel, cast steel, alloy steel and 
in some cases of copper. Steel pipee may be solid drawn (cold or 
hot finished), lap welded, butt welded or electric resistance welded. 
Copper pipes shall be solid drawn and no pipe made from electro- 
deposition of copper on a mandril shall be used for steam delivery. 

(6) For regulation 344, the following shall be substituted, namely: — 

“344. Steel Pipes .— (a) These pifjes shall be made from steel made by the 
open hearth or an electric process acid or basic. Hot finished seam¬ 
less and roll lap welded pipes, may, however, be made of basic 
Bessemer steel. Basic Bessemer steel shall not be used for pres¬ 
sures exceeding 21 l^cm® (300 lbs. per sq. in.) or temperature 
exceeding 200 °C (500'’F). If the Bessemer process is used, the steel 
shall be made by a manufacturer approved by the Inspecting 
Authority, 

When used for steam temperature exceeding 399°C (750°F), the steel shall 
be of the non-segregated or fully killed type. 

(b) Carbon and alloy steel pipes shall not be used for design temperatures 

exceeding those given in Table 2. 

(c) For designed temperature over 427°C (800°F) special precaution shall 

bo taken to ensure that the surface condition of the pipe Is suitable 
for these requirements. 

<d) The materials from which seamless and electric resistance welded" 
pipes are made shall conform to the appropriate specification of tubes 
in Chapter H. The materials fron\ which roll lap welded, hydraulic 
lap welded and butt welded pip)es are to be made shall conform to 
the requirements of Table I under Regulation 347. 
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(7) For regulations 346 and 347, the following shall be substituted, namely:— 

"346. Number of sets of tests. —The number of pipes on which mechanical 
tests shall be performed shall be as follows; — 

Seamless pipes: ' ' 

Upto and iacluding 114 mm. (4 1/2 In) o.d. As per requirements of Chapter II. 

Over 114 o.d, ...... 5 per cent of the lengths of pipe as made, or 

2 per cent of the pipes from each cast 
where the cast melt) can be Identl-^ 
fied. 

Welded pipes ...... 2 per cent of the lengths of pipes as 

made. 

In the case of pipes for deaimed temperatures over 427°C (800°F) every 
pipe over 114 mm. (4i in.) outside diameter shall be test^. 

1847. (a) Flattening test [for pipes upto and including 102 mm, (4 in.) 
nominal bore], —^As per requirements of Chanter II. 

<b) Cold bend test [for pipes over 102 mm. (4 in.) nominal bore].—A 
strip not less than 38 mm. (IJ in.) wide cut circumferentially from 
one end of each selected pipe shall when cold withstand, without 
showing either crack or flaw, being doubled over in the direction 
of original curvature round a her, the diameter of the bar being: — 

JFor pipes upto and Including 10 mm. , 

(3/8 m.) thick. 3 times the thlcknesa. 

For pipes over 10 mm. thick 4 times the thickness. 

< 0 ) Bend test on the Weld. —strip not less than 38 mm. (IJ in.) wide 
cut circumferentially from one end of each selected pipe with the 
weld near the midefie of the strip, shall when cold withstand, with¬ 
out showing either crack or flaw, being doubled over in the direction 
of original curvature round a bar, the diameter of the bar being 
equal to eight times the thickness of the test piece, the weld being 
placed at the point of maximum bending. 

<d) Additional test. —Shoidd a pipe selected for testing fail in any one or 
more of the tests specified above, two further tests of the same kind 
may be made from the same or other pipe from the same batch. 
Should either of these further tests faU, the pipes represented may 
be reheat treated and then retested. If the repeat tests are satis¬ 
factory, the pipes shall be accepted provided they comply with other 
requirements but if failure again occurs, the which the teat 

pieces represent shall be rejected. 

<e) Tensile test. —As per requirements of Chapter II. 





Tabi-b i—CasBOM Steels 


Roll Lap welded and Butt welded pipes 
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(8) For regulation 848, the following shall be substituted, nam^:— 

“348. Method of manufacture and Heat treatment .— (a) The proceaa at 
welding lap Jointed seams shall be by hanunerlng or rolling thtt 
Joint The pipe shall be carefully annealed, thereafter. 

(b) On completion of any work which involves heating, whether for hof 

bending of the pipe or for any other similar purpose, the pliie shall 
be carefidly annealed. 

(c) Cold drawn pipes shall be carefully annealed throughout their lengths 

after the operation of drawing. l 

Cold drawn seamless alloy steel pipes shall be delivered in the norma¬ 
lised condition and hot finished pipes in the as rolled, or hot drawtt'- 
condltion or in the normalised condition. 

(d) Marking .—Inspection and identification marks shall be stamped on 

end faces of pipes plain at ends. These marks shall be machined or 
ground off before erection. When fian^s are fitted Identiflcatioini 
marks shall be stamped on the rims of flanges. 

(9) For regulation 349, the following shall be substituted, namely:— 

*1849. The pressure and temperature limits within which pipe% 

branches, etc., shall be used shall be in accordance with Table X 





Tabu 2 

Maximttm pemdssibU tocrkittg pressure and temperature 


Material 

Method of manufectuie ] 

Maximum permissible 
working pressure 

Maximum permissible temperature 

Form 




°C 

■■■IIQBI 


Carbon steel 

Cold drawn seamless 

No restriction 

482 

900 

Straights, bends or fittings. 


Hot finished seamless 

Do. 

482 

900 

Do. 


Hydravdic lap welded 

Do. 

482 

900 

Do. 


RoU lap welded, butt weld¬ 
ed [Mas. nominal bore 
allowable 102 mm (4 in.)]. 

21 Kg,fCm* 

(30Q lb fsq. in.) 

260 

1 

500 

Do. 


Electric resistance weld¬ 
ed [Mas. nominal OJD. 
114 mm(4i-')] 

No restriction 

482 

1 900 ' 

Straights 

Cast steel 

Castings 

No restriction 

4 82 

900 

Straights, bends or fit¬ 
tings. 

Molybdenum steel 

Cold drawn seamless and 
castings. 

No restriction 

524 

975 

Do. 

Chromium 
molybdoium Steel 

Cold drawn seamless and 
hot finished seamless 

No restriction 

621 

1150 

Do. 

Cofipei 

Solid drawn upto and in¬ 
cluding 127 mm (5 ku) dia. 

12'6 Kg/Cm* 

(180 Lbs/sq. in.) 

Not allowed for superheated steam 

Straights and bends. 
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( 10 ) For regulation 360 , the following shall be substituted, namely: — 

" 360 . Steel pipes .—The maximum working pressure allowed on steel pipaa 
shall be determined by the following formula: — 

2 Se (t—c) 

W.P.=« - (Equation 91) 

D 

ti»=minlmum thickness. 

W.P.=Maxlmum working pressure of the boiler. 

Where the total relieving capacity of the safety valve on the superheater Is not less than 
BO% of the total evaporative capacity of the boiler, the steam pipes may be designed for 0 pres- 
•urc at which any superheater safety valve is to be set to lift provided that in no case shall these 
pressures be less than 91% ot the de.slgn pressure of boiler. 

D—Outside diameter of pipes. 

— Allowable stress as specified In Table 3. 

■c =- Efficiency factor, 

=» I for seamless and electric resistance welded steel pipes 

— "9 for Welded steel pipes for values of t up to and including 22 mm (7/8*) 

«= -85 for welded steel pipes for values of t over 22 mm. (J") and up to and including 
29 mm. (ij') 

•• ’8 for welded steel pipes for values of t over 29 mm (i^*) 

<!=0‘i cm (-04 In.) 



Table 3 

Mojdmam permissible tsorking stress for straights, bends or fitti}^ 


Material and method of manufacture 

Upto and 
Including 
26o°C (500=F 

!■ 

Over 260“ C 
(50 o“F) up 
to & including 
288°G(550“F) 

1 1 

1 

Over 288°C 
(S 5 o°F) 
upto& in¬ 
cluding 
3 i6°C(6oo°F) 

Over 3 i 6‘’C 
(6oo°F) up 
to and 
including 
343 °CC 6 so°F) 

Over 343°C 
(65 o°F) up 
to and 
including 
37I°C(70 o°F) 

Over 37i‘’C 
(70 o°F) upto 
and including , 
399 °C( 75 o°F) 

Over 399°C 
(750° F) up to 
and including 
427°C(8 oo°F) 

Carbon steel 

A. RoU lap welded and butt welded, 
and Bessemer hot finished seamless. 

B. Castings. 

865 kg./cm’ 
(12,300 Ib./sq. 
in.) 

822 l^/cm’ 

(it,700 lb.;'sq. 
in.) 

Not used for 1 

794 kg/cm* 
(11,300 Ibs./sq. 
in.) 

iiese temperatnn 

745 kg/cm* 

(10,600 lbs./sq. 
in.) 

703 kg/cm* 
(10,000 lbs./ 
sq. in.) 

1 

654 kg/cm* 
(9,300 lbs./ 
sq. in.) 

I 

605 kg/cm* 
(8,600 lbs./ 
sq. in.) 

541 kg/cm’ 

1 ( 7,700 lbs./ 

1 sq. in. 


Carbon steel 1 

Seamless^ hydraulic lap welded 
and Electric resistance welded 

Molybednum Steel 
seamless 

Ckromiitm-Molyheibutm Steel 

seamless J 


The lowest value obtained on the following basis from 
For temperatures upto and including 350“C (662'^'F) . . 


For temperatures above 350'C (662°F) . 


T.S. Et 

- or- 

3-5 1-6 

Et Sr 

- or- or Sc 

1-6 i '6 


Where, T.S.= minimum Tensile strength at 20°C (68°F) 

Et >= yield point (0-2% proof stress) atthe temperature t. 

Sr = The average stress to produce rupture in 100,000 hours and in no case, more than 1*33 tim e 
the lowest stress to produce rupture. 

Sc = The average stress to produce tn donation of I % (creep) in 100,000 hours. 
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(11) For regxdatlon 361, the following shall be substituted, namely: — 

"351. (a) The material shall comply with regulations 73 to 80. 

"(b) The maximum working pressure allowed on cast steel pipes shall 
determined by the following formula: — 

W.P. — 2Sot—-(oisD — C) 

--- Eqn. ( 92 ) 

D 


Where t =. minimum thickness 
W. P. = Working Pressure 
D = External diameter of pipe 

S =» Allowable working stress as specified in table (4). 

C = 0-64 cm (0-25 in.) 

(il) For the table (4), the following table shall be substituted, namely;— 

Table 4 

Maximum Permissible Working Stress ior Carbon and Alloy Cast Steel Pipes 

(See Regulation 351) 

Lowest value obtained in each case at the specified temperature calciUated on 
the following basis:— ' 

For service temperature at or below 350°C (662°F) . . T.S. Et. 

- or - 

3-5 1-6 

For service temperature above 35 o°C ( 662 °P) . . . Et Sr 

- or-or Sc 

i '6 1-6 

T.S. “Minimum Tensile Strength of the material at room temperature, 

Et “Warm yield point ( 0 ' 2 % proof stteft) at temperature t. 

Sr =*Thc average stress at the service temperature to produce rupture in 100,00 
hours and, in no case, more than 1-33 times the lowest stress to produce ruptuxo 
at service temperature. 

Sc =The average stress at service temperature to produce an elongation of 1% (creep) 
in 100,000 hours. 

(12) For regulation 853, the following shall be substituted, namely 

"353, Flanges of Steam Pipes. —(a) Flanges of steam pipes shall be made 
of cast steel or wrought strol made without a weld. They may be 
secured to the pipes by screwing, riveting or welding.” 

(13) For regulation 854, the following shall be substituted, namely: — 

"364. Screwed on flanges. —Where flanges are secured by screwing the 
screw thread on the pipes and in the flanges shall be arranged to 
end at a point Just inside the back of boss of the flange. After the 
flange has been screwed on, the pipe shall be expanded into the 
flange by a roller expander. Such screwed and expanded flanges 
may be used for steam for a maximum working pressure of 31‘.S' 
kg/cm^ (460 Ibs./sq. in.) ’ and a maximum temperature of 
(750°F.) and for feed for a maximum pressure of 42 kg/cm^ (00(1 
Ibs./sq. In.).” i 

(14) For regulation 357, the following shall be substituted, namely; — 

"367. Welded on flanges. — (a) Where flanges are welded on, the welding 
shall be done by the bxy-acetylene or metal arc process the latter 
with covered electrodes which shaU comply with regulations 94 to 
08. 
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(b) The proportion of the weld shall be as indicated In the Figure Nos. 2ft- 
to 34 of the following types: — 

Type 1. ‘Welding Neck’ flange. Figure 28. 1 

2. ‘Face and Back’ welded—on flange for metal arc welding. 

Figure 29. 

3. ‘Bore and Back’ welded—on flange for metal arc welding. 

Figures 30 and 30A. i 

4. ‘Face and Fillet’ welded—on flange for metal arc welding. 

Figure 31. 

6. ‘Bore and Fillet’ welded—on flange for metal arc welding. 

Figures 32 and 32A. I 

6 . ‘Slip on’ welded—on flange for metal arc welding. Figure 33. 

7. ‘Slip on’ welded—on bossed flange for oxy-acetylene welding.. 

Figure 34. 

The flange shall not be a tight fit on the pipe. 

The maximum clearance between the bore of the flange and the outsldcf 
diameter of the pipe shall be 3 mm. (1/8") at any point, and the- 
sum of clearances ^ametricaUy opposite shall not exce^ 6 mm. 
(3/16 in.). 

Noti.— ^AU dimensions shown in the figures of types 1 to 7 relate to finished. 

fllzesL I 

The design conditions for each type are as follows:—• 

Types 1, 2 and 3 flanges for all design pressrtre and temperature conditions.. 

Types 4 and 5 flanges for all pressure conditions up to and including- 
42 kg/cm2 (600 Ibs./sq. in.) and design temperature not exceeding; 
399»C (760°F.). 1 

T^pes 6 and 7 flanges for all pressure conditions up to and includl^ 
17-0 kg. cm^ (250 Ibs./sq, in.) and temperature not exceeding SOO"!?. 
(760'F.) except that Bossed flanges of type 6 shall not be used oa 
pipes over 304 mm, (12") in nominal bore, nor Bossed flanges of 
type 7 on pipes over 152 mm. (6") in nominal bore. 

(c) Heat treatment after welding. —Types 1, 2, 3, 4 and 6 carbon steel 

flanges welded on by the metal arc process shall have the welds, 
stress relieved where the design depth of the weld recess is greater 
than 13 mm. (4")- 

All welds joining flanges to alloy steel pipes shall he stress relieved. 

(d) Whore type 1 flanges are attached by oxy-acetylene welding the welda 

shall be normalised. 

(e) The procedure to be observed in the stress relieving and normalising 

of welds shall be in accordance with the following requirements: — 

(1) Stress relieving. —^The stress relieving temperature shall be: 

for mild steel and carbon steel within the range 600/650'>C (1110/ 
1200°F.). 

for alloy steels within the range 630/650°C (1170/1220°F.). 

The stress relieving temperature shall be maintained for approximately one 
liotir per inch of weld throat with a minimum of half an hour. 

Stress relieving shall be carried out by one of the following methods: — 

(a) Local heating using a portable muffle furnace, induction coils or other 
suitable heating appliance. Particular care shall be taken to apply 
heat uniformly over the area to be treated. The use of procedures^ 
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that do not provide adequate eontrol for thia purpose, such as 
manual operation gas torches, is not permissible. The temperature 
shall be measured by the thermo-couples peened, welded or other¬ 
wise suitably attached to the surface of the pipe and, where neces¬ 
sary, protected from frame impingement, 

(b) Heating In a stationary industrial furnace. The temperature of the 
Joint shall be measured by thermocouples so disposed within the 
furnace as to give a true measure of the joint temperature. 


(11) Normalising .—^Welds in mild steel pipes shall be normalised by heating 
the metal to a temperature between 900 and 950°C. (1650—1740°F.). the tem¬ 

perature then being maintained for not less than two minutes for pipes up to 
fend including 4" bore, and for not less than five minutes for pipes 
over 4" bore. Welds in pipes made from the alloy steel shall be nor¬ 
malised by heating the metal to a temperature between 925 and 975°C. (1700— 

1790°F.), the temperature then being maintained for not less than two minutes 
ior pipes up to and including 4" bore, and for not less than five minutes for 
pipes over 4" bore. The higher temperatures of between 950 and 075°C. (1740— 
170O°F.) shall be used for alloy steels having a carbon content upto and including 
0T2 per cent, and the lower temperatures of between 925 and 950°C (1700— 
1740°F.) shall be used for alloy st^^ls having a carbon content of more than 0.12 
per cent. After normalising the joint shall be covered with a suitable muff or 
asbestos cloth to ensure slow and even cooling. The normalising of welds in 
pipes up to 4" bore may be carried out with welding flames, the tenmerature 
being Judged with the aid of a colour card, or measured by means of one or 
more thermocouples or an optical pyrometer. TTie normalising of welds in piP®* 
over 4" bore shall preferably be carried out in a portable pipe normalising 
furnace or muffle, the temperature being measured by means of one or more 
thermocouples or an optical pyrometer. The width of the zone to be heat treat¬ 
ed to the specified temperature shall extend at least i" on either side of the 
weld reinforcement,” 


(15) For clauses (b) and (c) of regulation 360, the following shall be sub¬ 
stituted, namely:— i 


“(b) Where pipe having a wall thickness exceeding 13mm. (4 in.) are 
butt-welded together they shall he effectively stress relieved in 
accordance with the following; •— 


The stress relieving temperature shall be; 

For mild steel and carbon steel within the range 600/650°C (lllO/1200'’F). 


For alloy steels within the range 630/660°C (1170/1220°F), 


The stress relieving temperature shall be maintained for approximately one 
hour per inch of pipe thickness with a minimum of half an hour. 


Heat treatment shall be carried out by one of the following methods: 


(i) Local heating using a portable muffle furnace induction colls, or other 
Bui cable heating appliance. Particular care shah, be taken to apply 
heat uniformly over the area to be treated. The use of procedures 
that do not provide adequate control for this purpose such as manual 
operation of gas torches, is not permissible. The temperature nh ai l 
be maintained symmetrically, over a peripheral bantf of metal of 
a minimum width of three times the width of the butt weld pre- 
pai-atlon. The temperature shall be measured by thermocouples 
peened, welded or otherwise suitably attached to the surface of the 
pipe and, where necessary, protected from flame impingement. 
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(ii> Heating in a stationaiy industrial furnace. The temperature of the 
joint shall be measured by thermocouples so diiiposed within the 
furnace as to give a true measure of the joint temperature. 


(c) Such Butt-welded joints conform to fig. 28 . 

( 10 ) For clause (b) of regulation 301 , the following clause shall be substitut¬ 
ed, namely: 

(b) The thickness of the pipes, from which bends are made shall be such 
that the minimum thickness required by equation ( 91 ) is maintained 
throughout after the bending operation. The deviation from 
circularity in percentage at any cross-section of a bend shall be 
calculated by the following formula:— 


Dmax. — Dmin. 

C --xioo 

D 


20D 

This deviation shall not exceed- 

R 


\Phcre 


G=«The percentage deviation of circularity. 


Dmax.«-maximum external diameter of the pipe as gauged at the bend. 


Dmin.^mmhnum external diameter of the pipe as gauged at the bend. 
D=nominal external diameter of the pipe. 


R^Radius of the bend on the central line of the bend. 


( 17 ) For regulation 362 the following shall he substituted, namely; — 

"362 (a) Branches, Bosses and Drain pocieets.—Branches, bosses and drain 
pockets welded to the pipes sliall coniorm to the requiiemcnts of 
regulations 249 — 263 . Brunches shall not be welded to any main at 
an angle of less than 60 °. 

(b) External reinforcement .—If the thickness of the main or branches of 

a single or multiple branch piece is less than that given by the 
equation 91 -A external reinforcement shall be provided. Such re- 
infoi cement may take the form as given m Figure 32 (A) or other 
reinforcement approved by the Chief Inspector applied to or around 
the junction between branch and mam. Gusset plates attached 
longitudinally to the sui faces of either pipe, shall not be used. 

(c) Thickne.3s where no external reinforcement is provided .—Where moro 

than one branch is attached to a pipe the opening of each branch 
shall be projected perpendicularly on the axis of the main and the 
distance between each pair of these projections measured. If 
the distance so measured between two branches is le.ss than the sum 
of their bores, the two branches are deemed to affect each other; 
if this distance is equal to or greater than the sum of their bores, 
the two branches ai’e deemed not to affect each other. 


In calculating the reinfoi cement required, each branch Is to be considered in 
tom together with all the branches by which it is affected. 
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( 1 ) Abranch not affected by any other branch .—^Where no external re¬ 
inforcement is to be appli^ to a branch piece the thickness of the 
branch shall be determined from Equation 91 -A, 

pD 

ttn. “ - + C Equation 91-A 

2 Sex 

whore tm="minimum thickneas of the branch. 

P»-Working pressure. 

D—Outside diameter of branch. 

S■■Maximum permissible stress as specified in Table 3, 
o^lactor given in regulation 350. 

x— I.—B (I—o ■ 7 sin y) Equation 91-B, 

ratio of bjrc of bran;h to bore of main. 
y=angio between branch and main. In degrees. 


C = o-i cm ( 04 in) 

_ The value of tm derived from Equation 91-A is the minimum thickuojs and fufthor pro- 
wlsion shall be made for any minus tolerance. 

No reinforcement is required if— 

Y 

B is less than - Equation 91-C. 

Y+90 

(ft) A branch affecteJby one or m>re other branches .Figure 352/A.) Determine the 'X* 
values for each branch alone fron Equation 9 t-B. Let ‘X* be the value for the 
branch under coasiderati jn and Xa, Xb, etc,, the value for the other branches, 

ThenXi=i—C (i—Xa) Equation 91-D. 

X,=i—C(i—Xb) 
etc. 


Where G is a factor the value of which is to bo taken from Table 362/4. 

The thickness of each b-anch which is a c impouent of a multiple branch shall then be de¬ 
termined from Equation 91-B. Equation 91-C shall not apply :— 


\ 2Sex / \Xi ■ X...., / 


-f- C .... Equation 91-E. 

Where C =■ i mm. (-04 in) 
Tabce 362/4 


L 

di +d 3 

c 

I or greater 

0 

•9 

0* 10 

•8 

•34 

■7 

■66 

■6 

'80 

•5 

•90 

•4 

•94 

•3 

•97 

*2 

•98 

■ I 

■99 

0 

t 


(L^dhtaac: b;tw;5a Pfojottioal of branch bores, d^and d,) 
Intermediate values by linear interpolation; 
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It is to be specially noted that a branch may form part of two distinct 
multiple branches, when its thickness shall be the greater of the 
thickness calculated for it as a component of each multiple branch, 

(til) Mains. — (See Figimes 362/A^ 302/B, 362/C and 862/D.) The thicknese 
of a main carrving a single or a multiple branch shall be determin¬ 
ed as for the single branch or one component of the multiple branch 
except that the symbols ‘IF and ‘e’ shall apply to the main. 

The thickness of a main carrying more than one branch, single or multiple, 
shall be the greatest of the thickness of the main calculated in con¬ 
nection with each branch separately. 

The additional thickness of a main for branch reinforcement shall extend 
over the length covered hy the branch and beyond it for a distance 
not less than the hore of the branch on each side. 

(18) In regulation 364, in the second line, the words "wrought iron or" shEiIl 
■fee omitted, 

(18) In regulation 368, the words "iron and” in the second line shall he 
■omitted. 

(20) For regulation 370, the following shall be substituted, namely: — 

"370. Flexibility. —The pipes shall be arranged so that the system la 
sufflciently flexible to absorb the whole of their expansion without 
the sum of the longitudinal pressure stress and the longitudinal 
bending stress exceeding the stress (S) given in Table 3, rnider the 
operating conditions wimin the limits of the working pressures and 
temperatures, except where the torsional stress is simiflcant in 
which case the resultant combination of stress shall be taken 

■ into account. Where practicable, the requisite flexibility shall be 

provided In the layout of the pipes without having recourse to 
special expansion b^ds or expansion joints except for the safety 
valve discharge piping. The use of sliding expansion joints is pro¬ 
hibited. Additional stresses not specifically allowed for in the 
calculation such as circumferential bending stress, or stress concen¬ 
trations produced by abrupt changes of section should be kept to 
a reasonable minimum.” 

(21) For regulation 374, the following regulation shall be substituted, 
namely:— 

"874. Test pressures. —(a) Each completed pipe and fitting shall be tested 
by hydraulic pressure to the test pressure H Ibs./sq. in. determined 
from the following equation subject to a maximum test pressure of 
816-3 kg/cm^ (4600 flos./sq. In.). 

S at 260°C (500°F). 

H- 1-7 P X - 

S at T 

P — Maximum permiasible pressure. 

S = Maximum permissible working stress. 

T = Design temperature. 

(b) Pipes and fittings with flanges for steam pressures exceeding 7 kg/ 

cm® (100 lbs, per sq. in.) shall bo tested with blank flanges bolted 
or clamped on. All other pipes. If straight, may be tested between 
the heads of an ordinary hydraulic pipe testing machine. 

(c) Where the Joints in a pipe system are of welded construction, the 

system shall, after erection, be tested hydraulically to twice the 
maximum permissible pressure, where the pressure does not exceed 
35 kg/cm^ (600 Ibs./sq. in) and to li times the maximum permis¬ 
sible pressure or 70 k^/cm^ (lOOO Ibs./sq. in.), whichever Is the 
greater where the maximum permissible messure exceeds 36 kg/ 
cm* (600 ibs./sq. In,); j 

Provided that stress due to all causes Including the stress due to the 
hydraulic test pressure shall not exceed 40 per cent of the minimum 
tensile strength of the material of pipes. 

iCd) Special arrangements shall be made, according to circumstances, for 
testing bends and other fittings which are not flanged." 
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typical branch WECtS 



di and daftm « affcdin^ c»ch other 

R1362/A 



dl IS unsffcctei the other branches 
dj tsaffctled.by dj 

d-ft Is affact«<d t>y d R Ond dA 
dA is affected by d 3 

Flg’.36^*IB 
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TYPICAI. WANCH PVtClS 



di isaHecbd toy <12. 

<14. Is dffectied by <i) 

Ts affected by di ahd di 
d) by d^ai\d 


fH,5€RfC 



6 \ !a stfeeted by dj 
^2 is affected by da 
ds (5 affected by d\ ai>d dg 

FffcSczlD 
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ft6.N0, 29. 


i TMS // fUtTflAtS fOA AiL OiStetf pRtSJt/U AiV/0 


A/CT^i-^ _ AOA OfTAtCf Of VifiO PfLffAMAT/Of/ 

Sit ff^ /Jei.280) TO 2S(^xJ 


U/f/O/Ay^ AJ£CA( rifiAJCE 
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/Vg A/O, 2 S OJ 

Pu/AJ y££ fo/) uj£ w/r/A &ack/uc o/ajg. 



£/g jjo. es^'i/J 

Oounu AAJ&Li !/££ £OA U}£ M/T// &ACMA/C £1*16 

(p/P£i OI^£A /J«.« (/z M)n/CMj 
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f ta.t^o.ZQOiO^') 

U' GRoon fo/z 0J£ mN arcu/ajs ki/<j& 

(filP£S Ot/SR / 3 >w.Af C/2 



/tGMO. 28 OfPfAMlSS/Al£ /?LTeANATfv£ PfiffiAAfiT/OA/ 

fOR VSkT/CRL OK fJeARLi ^SAT/cAC 

U’ GRQ0\2£ foa USE WITH SfiCKIklG R/AJ6 
(pfPES 0\f£H C/ 2 ’THICK) 




PQ£P/imiO^J OF 6POOVS FOP USi h//TF TflPSfl 
AACK/MG P/m ANO OOUA^LF ROOT ROM. 

(^o/i fitPSS OVeA. TH/C*^ 



F/G- 4/o. 2S(v)(^J fOR P/fiSS /3iv»,/w THiNNSA 

fiPOOVS for use W/FF MCFSSSO SACH/m F/AJG 
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f/G.A/O. 2^a(vj(l^ /‘OA fi/PSS TAf/C^fA THAN /3-^.>*f 
GROOVi FOR (JJf IV/r// ^^C€SS£D ARCF/A/6 /^/AJG 


# • 



Do(/AU FA/CU \££F /^OM as£ W/TH 
OXY-/lC£rYl£A/£ £>£££ AOAJ 
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2S(wJ(lj /9iT£A/>/Ar/y£ jTT/OA/ 

V£*T/£SL 0£ V£AT/C/tl p/^£. 


O0£/Al£ AAJCli ¥££ /^CA Ofi" 

OKV- 



/7a.A/s.2e(y//J(aJ //c^Af^c fi^ep/fMAr/c v 
U'S/^QQYi US£ W/TH OXY-£CSrrL£NS S/fSf £l/A/, 
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//<& NO. /'^ANflSS/^LS ALTtANfiTJVe fiAff/iAAr/O/U 

J^OA VSATfCAC A/^AAIY V£ATtCAl AfPt, 

iJ‘CROOV£ £OA (/J£ W/TH 0'iy-AC£Tyi£A/£ AfifS £OA/. 



ft 6 . NO ZSfytt) 

pLfiiAJ V££ £ 0 A aj£ W/TM 0 %)f*/iC£TYL£N£ 

A/IS£ ^V^^/££S/0 rO ZeM.AlQ/fTO^i/^tAtCM /NOi.t,J*V£j 
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M 35 




J -Vf “ 5 




2 5*^. A7 ' Vat. AT 




//6./‘JQ,2S^j(<l^ A/O/iMU P/i£fi/f/iJ9T/OA/. 

Pim V££ foe OS £ wm/ooT eece/vce/AJC 



/j^. A/0.2S(/X)^j POP (fJf ^/TH £P£C /AL 

W£lO/N£ T£CHN/aU£ 


Pienf v££ foe use w/moof sMce/m asajo 
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//e.A/0.2ff(x) 


J/AJ&1£ O fOA use W/WOOrMCX/A/6 J(/A/S 

f 

* Shape of proflle.—Uiilesa the weld is dressed flush, there shall be external 
weld reinforcement, preferably within the limits recommended in Table below 
and this reinforcement shall be substantially symmetrical about the centre line 
of the joint The shape of the reinforcement may vary according to the type of 
electrode or welding technique used and the welding position, but shall in all 
cases be of smooth contour, the profile running out smoothly into the pipe on 
each aide without notching or reduction of thickness of the pipe at the edges 
of the weld. 


Amount of Weld Reinforcement 



Pipe thickness 

Recomended limits 



1 

1 Up to and including j 

1 Minimum 

Mh; 

dmum 

mm. 

in. 

1 

mm. 

in. 

1 

1 

mm. 

in. 

mm. 

^ in. 

— 

— 

6 

i 

I ‘6 

l/i6 

3 

1/8 

6 mm, 1 

i 

13 1 

i 

I '6 

l/ifi 

5 

3/i6 

13 mm. 

i 

1 

— 

i'6 

i/i6 

6 




iHt 


THE ffiAZmnX OF INDIA EXTIbAQWlttNAinr 


1^7 


Titt ooT£t smeact of rut utio 
Mvrrut WNOU'f oifTStnc rne 



f/6.N0. 29, 


Ctf/(AoH STfSt PfPfS 

A's.,£ hut MOT Less THJfH 

/iuoy ST£tL £/{•£$ 

A % A HUT HOT less THAU Sm.t^CV/L'H^ 

C£»A9H ST££l PtPFS. 

£ af/7^MM.Ci,^f0gP/P£S/3M.M(/i,i!)^PO/fM^(!l^,^30t£ 
C i//STl£Si\9i,'%^i^£'^^0RnA£S2SM.M(f '••)T0 'SSM.m(f/^M <^'/SOAt 

TpjffR io/v>^i^/4<^i»tP/fSfss/<wCi/,i) HopePHe" oven. 

HILOY STTSL P/PSJ 

2 £ scri^>«Q^M,yos //P£S/ 3 a^,^(^m^p/> r$m ->(%Ji)Ooxr 
C « •'■'DJI 2 S^^(/f^T 0 3 V~yt(/^r.>) AOP£ 

TPMN P/pejS/M.^{2>>^acpe pr^nappm. 

CaHMH ST££{. P/P£i 

rag 3 maw/iiai.vjjj 

fiUOi STt£L Plf£S 

£i X H£/SHT QF weLfi pecesi, | 


0 /M£MSlOMS A ANO C AlW/f-p 9 flfre-z^ 

To F/Nf)L TN/CKNFSS. TH/S HIHNGH /S Sl//r/9Sl£ FOft fif.4. 
oesieM PHesstJHH ha/o th/^pfhhtvhf cof/rstr/oA/s. 


“TACf />Mo/iPCH‘ wecoeo o^FifiA/ee 

fOgM£TAL-/>»C W£iOIN6. 
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THt OOT£fi. sunf/ice TH£ In/fiO 
AH/jr£./£ Wf^OLir O0rj/0£ TH£ 



/OS CC£/>ftA^^C£ /iCiA£ C/>. Of P/ff 

S££ A£Gtt 

/"/(i. A/ 0 . 30 . 


CA«&ov jrees aaca 
A norsT£rt. AAAfs 

f ^/2'A Autpotuss rpfip 

CAAAoAf sreec aa/o 

.Wi ov STffS TAASS . 


W££SI£ -t /SmTMOStTA/WB,,, 
i(£-J bM%/^>iS£S£ £ /SOVSA OPTO 

PPO /VCCC/IPVG /£j Sm.j^(\ij/) 

js QV£A fOSj^.-^CV/eji) PP 
TOBAiO /MCIUO/N* 2Zm JJ<C/ifJ^ 

Wffief £' ff 0E4r^ 2 J*tji» C 

caAAoa STtcr pja€S 

C nur /^or 4.^SS 'Ojv^ 1 

may sr{£L p/p£i 


CeeAOA STd-fl f/jjfs 


PClPVSTTS i A/ffJ 

£/ 1 Hf/CHT of yjfC/O JSfCTSS' 1 


J^iMfNSiOAtS /i -V-VO C /)P£ fntM/An/i ^fTSM MACMfA//A/G ££SA/C£ 

.TO fl/AAsc TA'/cf JVC’Sj. rncs wps/o pppffppr/ojv sa/ah a/otsp 

vsen svirnP/pfi of ifss n>ops. 

soee fim aack wuosd on fcAAicc 

foe Mfrei-fiec wsio/f/e 
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rw£ ouT£n suR F £ of 
THB. W£lD MLiiT Ut '*mOLL'i 
Outside the /position 
fMDlE-ATLd By THE DOTTED 
fULL Line. 

Wmc^iEVEJl /s applicable . 


/// / / L * 

/Ns 

yti'M ? V / Ail&'i STEEL fiLLtT UlELD . 

I // COp^&O-^ STEEL 


r’i’ *> I / CO 

45f*X / 


— ««(A|, — / I 

EBR CLfaMUMCE 3 £ T £/, p /4 f^.-g 

Boas S^ O 0 of o! PE. (SEE stati'. 357 h-y 


Carbon sreei aao 
.AL lOy SfEtL Pt? ES 

A ~ t Bar H9T / £ J 5 taan s.q Hpt ( 

Carbou sr££L P/FiS 
• ..—_ 

C s t BUT kiC'iAsSi r.i.’A/^ 10.0 .-.• 

• Allot stpl-i /< ■'£ 

-^- /*^T XiTSS r^^p/ M ) 

' CARBon STP&L pj-'£ < 

A« s ?5 ^i/T not£,& $~. riJA\ S-o fs ^ 

AILQY ST£El pip-£3 

£" P!/p4.''0r%~C c-c H^rU%%T»AN t 


i:% CALC ULATiD fA 4 ’"Ns. a c-p »;£s is Zfaivsd £i 3! 

J>iMM^SE4AS A ^//S^//'9 .'/ '. £'^APri flA/iCc. 

To Pj/fAL TAiC-K-ii^ 1,» .:■ MfS IF£lp F.:s ^ff./^i NOT BB 

UStD )Mrh' T P£b IS S S TtfAff 7c <-• -■', ' BAA& 

ytSlB PR£PAkf'-'T.N'P P3S OSE <On£ y PLAnos.^ 

PO S IT IQ N AL L y y?T..PSP OA? 
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fOR CLEAfiAHCB 3£rw££fl £lah£E £oR£ 
AND O D. OF PlA£ C-^££ fiFC.Ii. 3S7 O') 


Bit BUT NOT L e.ss THAN S.o^ Nl (y<Cfft) 

£:^l'/zt But NOT L£Si/PAN 


t -CAiCUI,^7£DTNlcle.fieSi OF PtPE. AS DERfyfEO FROM £qn9j . 

I>IM£.tiSlOM 3 IS THE MINIMUM AFTSfi MA<LNIN//^^ 
FZANHE. To FI/vAL THIC.M.HC.S S 


FACE AND FILLET NELOED-ON 
flange for METAL-AHC HUDING. 
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FOR C.L£. ARA//C.E. B£T*^ £. £ ^ F^IAHC.£ 

AO Ml O .T>. OF P/Fl (S££ R£C.h SS7 ^ ') 



^ A = 'At But NOT Ll Si THAN S 00 *f Ai.(3//£. 

*3.0 M M.CB/f£ WAIMI t /$ /VOjAfCME 

Tf4/IM <9.0 M.M. CS/<C 

' B: it- WAlFl t fS OV&M. S o m M i ) UP To 

AA0 tMCLUQIAC ^4 . SO M.M . C9//C IN ^ . 
i Ch-3 .0 M.tA. ( Iz^") WU£M£ t H OYRM >4 So Ft-M. ( in) 
OMrO MN0 IH£J.liPfN£ 22.00 tl.M. ^ • 

xt- t.O M-M (J/4 tN)MiR£MS. t ti OVCR XZ.qM-m .C^P/3 ***3^ 

Bur NOT ££ i i TNAN £ oo M ./A. C ^4 . 

t%CAlCULAT£t> THICKH£%% oF ptPe AS PFfiiVe p FfioM EOlnSI. 

DIA1B.NS/ON A ‘ U rue jM/aZ/MUM after AlA^-NlNfuO 
FL A *4^3 TO F/NAL rN/Ot€N£5i .TNiS M/tZ 0 PMEPARA- 
T/Off .SHALL NOT Sm US£.p YHTM PlF£^ OF LusTHAN 
7^,00 44.Af. C3 SoR£ . 
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FoA CL£AAA^C£ S£rW££A 
fLANC^E. AOAB Af *0 O.D.OJC 
PtP£ CS££ AEON .3576-) 


11 0 ^110. ^ 2- A , 

>1 S ^JL i Bar NOT LESS TRAN S,0 In) 

£.Ai!/xt Bor Nor less thp^h £.0 m m. C'/a :> 

t ; CALCtlLATiO THUnNE^^ ofptPR AS DCRlVt p Efi&M SqN91, 

PiMENSioa 'A '/J me minimum Aetbr MAciimmo 
TO rHtC.kN£.SS .THIS \NELO 

PAEpARATfOH SMALL NOT BE USB D WITH 

PIPE. 5 Of IBS^ TMAH 76.0 MM. (3 
Boa e . 

\NEID PA£PAAAT/oh fOR OSB 

VHTM ALAHOES POSir/<?HA*.Ly W£LP£P,OH . 


BORE AND f/LLET^ WELDED. 
rUNCE FOR MEUL-APC WBLOINQ- 
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CLEARflNCS. A£rHf£S// 
bORE &^O.D.OP pfP£(saa P£<;/^,3S7 6.) 



EzlV'^.t AOT HOT LESiTAA/f SO MM 
F ^ t. 6 M M MAX 

t*£ALCULAT£t> THtCPHtSS Op p/PE AS OPPIVE O 
Eq.h.31, 

All aimbhsiohs apb p^nis heo sizes , 
THE BoJisao paAHaa hiav be used oh 
Pipes upro aa/o ihc-luoihc^ 3o5ai m. 

C 12 /H.) HOMfHAL. Bore 
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TUB our£fi suKFA£.e. of 
rH£ W£LD Mlfsr \MffOLLY 

OUT SI PE TH-E POSiriOfi iHPh 
CArEDSyTH^L DOTTEP EUTE 





FOE CLFAEAHO B S£rtv££/T 

FLAN^B. &oRB AAO 0,0. OF 
PIPE,CS££ R£0/^.S57 6^) 


FlC. MO, 34. 

B r t 

E z^Ht But fior LESS thah S omfi O/u oi)- 

t-^CAlCULATBD TMtEMAESS OF PfPE AS EEPIVBO 
FAaFA Bails. OI . 

All D/M£/fS/OiVj Afi £ F/AiSMCO SIXES , 

THIS TYPE SHAIL AL USeO OAl-Y Pop PIPES. 

PPro AAO /AfElU p/iva IS'S IN.y 

No MIN A L QOPE. 

'SUP-ON WELMD.OM 3035 ED 
FLANGE fOR Oy,V-ACETYLLPEWLimc 

[No. S&PlI/BL-304(12)/55.] 
A. BHAWANI SHANKER, Secy. 
Central Boilers Board. 
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